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Abstract 

The original plan of a vigorous program of frontier physics 
at LNF, based on the (^-factory DA$NE with the KLOE 
detector, has not yet reached its major aim in the study 
of discrete symmetries in the neutral kaon system. It has 
however led to the education of a new generation of parti- 
cle and accelerator physicists. With such invaluable human 
resources it seems appropriate to consider a renewed ef- 
fort in achieving much improved collider performance. It 
will be argued in the following that it is still possible to 
envision a program of superior quality physics, requiring 
several years and broad enough to justify a new collider 
operating at the 0-meson mass. It remains of paramount 
importance that the program covers topics of fundamental 
interest, with many collateral avenues well connected to the 
ultimate goal, a most sensitive test of CPT invariance. The 
appropriate time frame for these ventures to be successful 
is quite well defined, in view of the large LHC effort to 
begin towards the end of the present decade. 

DA$NE2, WHAT IS IT? 

"Collider-factories" have done quite well in some laborato- 
ries, SLAC and KEK, but not quite so at LNF [1]. On the 
basis of recent ideas, "super collider-factories" are being 
considered [2], In the following I will discus the possi- 
bilities of doing superior physics at a collider operating at 
the 0-meson mass, i.e. at a center of mass energy VF=1019 
MeV, with a luminosity £=5 x 10 34 cm~ 2 s _1 or, in less 
wordy units, 50 nb _1 /s. It is most convenient to think in 
terms of /ib~Vs, which corresponds to the production of 
three 0-mesons per second, three charged kaons per sec- 
ond and one K$- and A'^-mesons per second. 

Whatever the program might be, it must be considered in 
the context of other current projects in the particle physics 
community. We are at a sort of in between times, a period 
during which a few activities are continuing, after the ex- 
citements of the past decade, in preparation for the LHC 
era. The Tevatron program is potentially interesting but is 
plagued by many problems, HERA is winding down, KEK 
and SLAC are heavily involved in unravelling an unwieldy 
Gordian knot (bundle?). 

That is just the right time for us to bring DA$NE back to 
its original goal of measuring all the parameters in the kaon 
sector, but also well beyond it, in its ultimate accuracy, as 
is appropriate for 10 years later. Remember that while the 
double ratio 

T(K L -> 7T+7T-) fY{K L -> 7r°7r°) 
Y{K S -> 7T+7T-) / T{K S -> 7r°7r°) 

is well measured, partial widths and amplitude ratios are 



The Laboratori Nazionali di Frascati, LNF 

LNF has made a major investment in DA$NE [3]; and 
most of the infrastructure remain fully adequate to a new 
phase of endeavors. The upgraded collider's footprint re- 
mains essentially unchanged; so does that of the detector, 
refs. 4-8. Infrastructures are there; from real estate and 
management to utilities (water? no sewer problem). LNF 
is the only INFN laboratory that has an accelerator divi- 
sion that built a working and productive collider. Further- 
more, it's the birthplace of colliders after all [9]. Without 
anyone much noticing, a miracle has occurred in the last 
dozen of years around LNF. A new generation of physi- 
cists has emerged from the junior staff of LNF and the col- 
laborating institutions (like the travelling minstrels). They 
can THINK, DO, ANALYZE, be RESPONSIBLE, on their 
own AND, even more importantly, work devotedly as a 
COHERENT team towards a COMMON end. 
They are, without any doubt, world class in their skills and 
motivation, and I'm extremely proud of them. Let's give 
them an equally worthy instrument to work with! 

It is absolutely necessary to the vitality of the laboratory 
to have a new project. It is an IDEAL project for INFN 
and helps to maintain its budget justification. It also sat- 
isfies many of the following relevant points. It has a chal- 
lenging, though yet to be proven feasible, design. It is a 
complete and self contained project, not a piece of some 
international humongous project in which INFN is a small 
part. When built, it will have international visibility, as the 
present KLOE result are beginning to have, refs. 10-19. 
DA$NE2 certainly would have the UNIQUENESS of be- 
ing the only BRIGHT phi factory (VEPP-2000's goal lumi- 
nosity is orders of magnitude lower). The project fits well 
in the temporal period indicated above, including comple- 
tion of KLOE's present physics program and preparing a 
realistic machine and detector design. The upgraded KLOE 
would still have the largest chamber, the fastest calorime- 
ter, plus more tracking close to the interaction point and a 
good Q-cal. 

PHYSICS 

The original KLOE proposal [4] was centered around prov- 
ing the existence, or otherwise, of direct 6^. While we 
proposed to do this by measuring the four rates 

r(K SjL -> 7T + 7r~,7r 7r°) 

we did emphasize the uniqueness of a (^-factory in provid- 
ing interferometry [20], thus allowing the measurement of 
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phases and magnitudes of the amplitude ratios 

A{K L -> i) 



A(K S -» i) 



as well as kinematical properties such as l and Am. 
Only in this way it is possible to measure almost all the 
parameters of the neutral kaon system, see ref. [21]. Di- 
rect has meanwhile been proven by NA48 [22] and 
KTeV [23], while KLOE has not much to say yet, fig. 2. 
Contrary to the expectations of a few years ago, there is 
a consensus today that there is no way to reliably connect 
3?(e'/e) and the CKM parameters. Moreover this might not 
change for some time to come. One could then argue that 
there is little reason for spending time and money in trying 
to perform a third measurement. However, measuring the 
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Figure 1: Results for 9? (e'/e) from CERN and FNAL, from 
Lenti, CERN seminar. 
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Figure 2: Comparison between the results above and the 
possible KLOE contribution far various value of the accu- 
mulated luminosity.. 

rji parameters (and T's and more) remains a fundamental 
job to be performed, in order to complete our knowledge of 
the parameters of the neutral kaon system. And this alone 
is already quite a justification for DA$NE2-KLOE. 

This becomes truly interesting at a super-factory, where 
fine measurements of all the parameters describing the neu- 
tral kaon system become possible, because of the unique 
possibility, and this is true only at a c/>-factory, of measur- 
ing amplitudes and phases of all relevant amplitudes. One 
can note here that the coherence property of the two kaon 
wave function has been known and expected for more than 
50 years. KLOE for the first time, with very little data un- 
fortunately, has been able in fact to observe interference, 



as shown in fig. 3. I remind you that these measurements 
allow measuring phases through the appearance of the term 
below in the time difference distribution. 

I(f u f 2 ,At) = 

■ ■ ■ 2\ Vl \\ V2 \e- rAt/2 cos(AmAf + X - 2 ) 

Measuring the complex amplitude ratios r\i means in fact 
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Figure 3: The first example of interference, for 
<TWA^gA'£^7r + 7r~,7r + 7r~, ever observed. KLOE, 2003. 
The interference pattern would allow measuring Am to a 
better accuracy than presently known, with the DA$NE2 
luminosity. 

measuring 5R(e'/e) and much more. From the relations 

??7r+7r - = e + e' 
r?7r°7r° = e - 2e' 

(which could be taken as the definition of e and e') one 
obtains 

e = (2i] + - + ryoo)/3 
e' = (2r ?+ _ - Vm )/3 

which provide much more information than just 0?(e'/e). 
The interconnection is indicated in fig. 4, which is drawn 
including possible CPT-violation effects: 5, Mk—Mj^^ 
[24]. 

AN ASIDE: KLOE, 99-03 

In spite of a large amount of frustration, KLOE has made 
fundamental contributions to the study of: 

1 . Ks decays, rare and not so rare 

2. Scalar and pseudoscalar mesons 

3. er(e + e~^7r + 7r~), of relevance to the muon anomaly. 

A ^-factory is unique for Ks study. Only from 0-decays 
we can get pure Ks (and Kl and K + and K~) beams. 
Yields are O(10 6 )/pb _1 kaons of any kind. After tag and 
fiducial volume one is left with 10-50% of them. Purity is 
unsurpassed and (not often appreciated) an absolute count 
is automatic. In the 2002-3 edition of PDG, KLOE appears 
for the first time, with 11 entries. And all the measure- 
ments are already vastly improved in our newer results. By 
the end of 2003, we will provide the basis for the first im- 
provement, in a long time, > 30 years, of the \V US \ value. 
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charged kaons. A problem with the PDG fits (with all fits) 
is that they give smaller errors and many, large, correla- 
tions. 
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Figure 4: Relation between the r) ratios, e, e' as well as Figure 6: Same as fig. 5, but with possibly more realistic 
CPT-violating quantities. errors. 



And, for the first time, our data will allow critical checks of 
chiral perturbation calculations. 

Still the best product of KLOE are all the young people 
who have had the opportunity to struggle and solve lots of 
problems to get to the final results. 

Aside on errors 

If you search in the Review of Particle Physics [25] by 
the PDG for the data used to get \V US \, you first realize 
that they come mostly from 1972 and earlier. One excep- 
tion is t(K ± ) which was last measured in 95, with poor 
agreement between the two result of the same experiment. 
Given the existing data, I would conclude that the lifetime 
error is 0.8%, rather then the quoted 0.2%. Secondly, you 
notice that the branching ratio errors come from the PDG 
fit, the actual measurements have much large errors. So 
the recent plot of |V^ S | x fp , which is shown in fig. 
5 [26], might in fact be more like fig. 6. Note that the 
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Figure 5: | V us \ x /? from kaon semileptonic decays for 5 
different modes, using the PDG error. 
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Uniqueness of a ^-factory 

A ^-factory is unsurpassed in providing Ks-Kl and K + - 
K~ pairs in precisely prepared states, with low background 
as summarized in the table. 



Background 


a(e + e -^0)^cont., 
> Bhabha (large 0) 


Purity 


V>(0) = (K S K L - K L K S )/V2 


Yields 


K+K-: 50% 
K S K L : 34% 
tt+tt-tt : 15% 


8p/p 


0.5%, from machine 6E 


(3(K°) 


-0.2; 6/3//3~0.5%, from 
machine SE 



KLOE Results: Masses 

The ideal kinematics allows precise mass measurements. 
Figure 7 shows the K° KLOE mass resolution Recent high 
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Figure 7: KLOE K$ mass resolution. 



the plot with approximately the same accuracy as Kl and 
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precision K° mass results are shown in fig. 8. We find 
m{K s ) = 497.583±0.005±0.020MeV.Theresultproves 
the accuracy of the KLOE momentum scale. Radiative cor- 
rections, both at DA$NE and VEPP-2M, are the main un- 
certainties, refs. 27-30. 



postulating the A/=l/2 rule, which appears to be univer- 
sally valid in all | AS\=l/2 decays of strange particles. The 
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Figure 8: Recent results for m(K) 



KLOE Results: Ks semileptonic decays. 

KLOE has collected O(10 4 ) semileptonic Ks decays [10]. 
A partial sample signal is shown in figures 9 and 10. Our 
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Figure 9: K$ semileptonic decay signal: positrons. 
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Figure 10: Ks semileptonic decay signal: electrons. 



preliminary resulta are: 1. BR(A'5^7re^)=(6.9 ± 0.15) x 
10~ 4 or <5r/r=2.2%; 2. .A|=(19 ± 18) x 10" 3 ; 3. = 
0.003 ± 0.0065, or 3fcr < 1.3%. With all '02 data we will 
reach an accuracy of 0.5%. These results demonstrate the 
power of KLOE's Ks tagging and particle ID. 



KLOE Results: K s ^-K + n-(^)/K s - 

The ratio R = T(K S tt + tt-)/T(K s 7r°7r°) has 
been measured for over 50 years. Its value of ^2 lead to 
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Figure 11: R in the last 33 years. 

suppression of \AS\=3I2 (or enhancement of |A5|=l/2) 
transition is still unexplained. KLOE for the first time has 
reached a statistical accuracy of 0.15% and has properly 
accounted for radiative effects. This result was obtained 
with a trigger efficiency >>96.5% and an overall accep- 
tance of ~57%. We find R = 2.239 ± 0.003(stat.) ± 
0.015(syst.). [13] An error SR/R = 0.1% contributes 
1.6 x 10~ 4 to the error on U(e'/e). KLOE has collected 
enough data to reach an accuracy of ~0. 1 % in R. The pre- 
liminary results obtained with ~5% of the total statistics 
are again proof of the value of tagging and of the use of 
auxiliary data samples to determine efficiencies and accep- 
tances. All the value mentioned above where obtained in 
this way. Monte Carlo simulation are used to perform in- 
tegrations over geometrical boundaries and to confirm the 
results of the analysis. Direct results are quite more believ- 
able than grand fits to heterogenous information. 



KLOE Results: Scalars and Pseudoscalar 
Mesons 

For a long time the lightest scalar qq states have been 
a hard to understand puzzle. Radiative transitions are 
a very effective tool for the study of quark struc- 
tures. At DA$NE scalar mesons are ideally studied via 
the reactions 0^/o7 and 0-^ao7- From early anal- 
yses we found BR(0->7r°7r°7)=(l.O9 ± 0.06) x 10~ 4 , 
BR(0^?77r O 7)=(O.85±O.O8) x 10~ 4 , BR(0 -► t/ 7 )=6.10± 
0.7 x 10~ 5 , refs. 11 and 12. These results provide the 
first clean look at the structure of the scalar mesons. The 
first accurate measurement of singlet-octet mixing as well 
as limits to the gluon contents of 77 — 77', comes from the 
study of (f> — > 7/7. From the small 2000 sample we find 
BR(0 -»■ t/ 7 )=6.10± 0.7 x 10" 5 , ref. 14. Fig. 15 shows 
the present KLOE 77' signal. 
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Figure 13: /o signal in KLOE. 




Figure 14: First evidence for c6^/o7^/T + 7T 7. 
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Figure 15: rj signal in KLOE, from all data. There are 
~500 events in the rf peak. 



KLOE Results: a(e + e ^n + n ) 

The recent accurate measurements of the muon anomaly 
in Brookhaven have brought attention to the neces- 
sity of improved measurements of the cross section for 
e + e~-^hadrons, an important part of which is the pro- 
cess e + e~^7r + 7T~ from to threshold to about 1 GeV. 
Traditionally this measurements have been done by chang- 
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ing the collider energy, a difficult process, requiring also 
many auxiliary measurement. With a high quality detector 
and adequate luminosity, it becomes convenient to let ini- 
tial state radiation, ISR, provide variable energy for hadro- 
production up to the collider energy. The KLOE results, 
see ref. 17, shown in fig. 16, prove that taking advantage 
of ISR to effectively perform a scan in s(hadrons), at fixed 
collider energy is very effective and statistically powerful. 

KLOE results, what have we learned 

1. A c6-factory is a good source of physics, even with 
low £ and very large background 

2. DA$NE, with KLOE, has been a valuable venture, 
producing many highly skilled young people 

3. LNF and INFN have profited from it and, for another 
couple of years will continue to do so, in a world 
which is becoming less and less sympathetic to re- 
search in fields remote from everyday connections. 
Which should never be a consideration. . . 

But the end is close, very close. We should find a way to 
go further. 

A NEW 0-factory PROGRAM 

A </>-factory provides pure, monochromatic, low j3 K$, as 
well as K + and K + beams with automatic absolute 
count. If we can do exceptional physics with the above 
boundary conditions it is justified to have a new DA$NE. 
Before discussing what can be done, it is probably better 
to clear up some misconception about things that cannot be 
done there. 
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The process Kl — > n°vv cannot be studied. Since 
very wrong statements, see ref. 31 have been made and 
repeated about what the signal at a 0-factory might be, I 
must clarify this. Let us deal first with integrated lumi- 
nosity and begin with £=10 12 /jb" 1 (=10 6 1/pb or 1000 
1/fb). With that much integrated £, 10 12 KsKl pairs are 
produced. Tag is essential and one pays a factor 0.68 
for BR(Ks~^n + 7r~) and another factor 0.57 [13] for re- 
constructing the Ks^it + tt~ decay. Finally, the fraction 
of Kl -meson decaying between 50 and 150 cm is 0.21. 
Put al this together with BR(A' L — ► 7r°w)=2.6 x 10~ n : 
10 12 x2.6x 10- n x0.68x0.57x0.21=2.1 events. The fi- 
nal signal will be 2.1 xe, where e is the efficiency after 
applying a series of cuts to separate a very unclear sig- 
nal from overwhelming backgrounds. The BNL experi- 
ment achieves e=2 x 10 -3 for K ± — * it vv. If you are 
a dreamer you might hope for e=l/10. So 0.2 events is the 
net result. Assuming that a super </!>-factory delivers its av- 
erage £ for 10 7 seconds, you find that for £=10 35 cm -2 
s _1 , or £ poa k=2 x 10 35 , you have 0.21 events and lots of 
background. 

The point is that under the most optimistic assumption, 
one needs one year of continuous running at the nominal, 
never achieved, efficiency of 33%, at a luminosity of 10 6 
^b _1 /s (10 36 cm" 2 s~\ not 10 35 ) to collect 2 example of 
the Kl — > ir°vv decay and an unknown number of back- 
ground events. A real measurement of rj requires at least 
ten years or ten times higher luminosity. But our machine 
colleagues think that one tenth is already a dream. The case 
for K ± — » ir^vv appears better at first look, but the back- 
ground problem is certainly worse, see ref. 32. 

The attitude that maybe one can find a trick to optimize 
the -KVV search can be quite counterproductive. The impor- 
tant point is to have a program, not to do an experiment. 
This is clearly seen in the decisions in other labs and would 
not be good for LNF. In this respect, the "60°" collider, ref. 
33, is clearly counterproductive. It voids the unique advan- 
tages of a (^-factory, the Kg beam. A 7/3 factor of x6-8 
is irrelevant for the Kg mean decay distance, but precision 
measurements of the Kg decay products become impossi- 
ble. For the Kp decay, a detector ~8 times longer than 
KLOE becomes necessary. That does not fit in the lab. Fi- 
nally it must guarantee a factor four, or more, increase in 
luminosity to break even. 

There is no question that if such measurements will ever 
be done, it will be at a hadron machines, where kaon yields 
500-1000 times larger can be contemplated, not to say 
used. And maybe it is not so important. Before the out- 
standing success of the S-factories I used to think that a 
direct measurement of 77 was a must. Now we know that 
£?-meson can contribute, we even know that once more the 
SM model seems to work fine. Surprises might be just 
around the corner but that does not constitute a program. 
Furthermore, even if supersymmetry were to be proven to 
exist, it might very well be that nothing changes in the kaon 
sector, maybe not even in the whole CKM sector. At least 
at levels to which we might be sensitive in the next decade. 



So we leave that to DA<I>NE3. If it were to happen that the 
rate for Kg— >7r° vv is 100 times the expected value, we bet- 
ter always keep our eyes open. It is however very unlikely 
in the light of all we have learned in the past few years. 

With that off my chest, lets examine what physics can 
we do. While £=1000 nb _1 /s is out of the question, £=50 
nb _1 /s is conceivable, maybe some time down the road. 
It is a pity that a series of circumstances did not allow 
DA$NE to resume running, after all the work done dur- 
ing January-June '03. With 50 nb _1 /s, the Kg yield is 
5 x 10 11 per year. Many things become interesting. In 
the SM A^5^7r°7r°7r , —rifie^v or the semileptonic asym- 
metry are trivially calculable from Kl BR's and e: 



1. BR(A s ^7r u 7r u 7r u )=1.9 x 10~ y (±2.4%) 

2. BR(Ar s ^7r ± e T z/)=6.7 x 10~ 4 (±1.5%) 

3. *4i;=23?e=3.323 x 10~ 3 (±1.7%) 

When something is so precisely predicted, it sort of be- 
comes a must to measure it. We shall ignore the usual com- 
ment of how much discovery range is avilable. . . 

The above ideal 0-factory with the given BR's means 
the production of 



N(K S -> 7r 7r°7r°) 950/y 
N(K S 



i^e^v) 3.3 x 10 s /y 



Not all decays can be collected, but at least all Kg's de- 
cay in the detector. Also 950 is a large enough number, 
even with discounts on the luminosity and after cuts to sup- 
press background. And finally one can collect data for 
a few years. For comparison, NA48 collected 5 x 10 6 
Kl^tt 7t° decays between 1997 and 2001, the original 
proposal having been submitted in 1990. See Ceccucci, 
this workshop. Anyway we see the beginnings of a pro- 
gram. There are many ingredients and parameters of the 
standard model about which we do not know nor do much. 
For instance AS = AQ. At the quark level there are no 
AS = — AQ transitions, which, see fig. 17, are tantamount 
to violating charge conservation. Introducing the standard 

G f ## 
'd 




Figure 17: Amplitudes for AS = AQ and apparent AS 
—AQ transitions. 



ratio of amplitudes x = A(K° 



-)/A(K° 



") we 



can estimate, from the second order diagram of fig. 17, 
x ~ Gm 2 ~ 10^ 6 or ~ 7 . Or from compositeness, last 
graph, x = 10~ 10 x (1 GeV/A) 6 . But notice there are no 
loops, which means you can't mess up the estimate with 
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supersymmetry. There are in general two X S. X • X -. Ex- 
perimentally we know SJJa; < 0.1%. We must do better. 
Another job for DA$NE2. 

The quark mixing matrix, Vckm must be unitary. Ev- 
ery now and then there is an uproar, because the sum of 
the moduli of the first row elements misses 1 by maybe 2a. 
Remember however how strong are the constraints on uni- 
tarity from AMk and BR(A'l — > pp)- What is to me truly 
surprising is that \V US | is known to no better than 1.5%. 3a 
effects have been known to disappear, 2a is no worry but 
1 .5% error on a parameter that we have been trying to mea- 
sure for 40 years, since 1963, is scandalous. Maybe the 
extraction of \V US \ from quantities such as T(K — > w£v) 
will always be difficult but we ought to measure the widths 
better. By the way if they where truly well measured we 
could check the calculations of many people by comparing 
widths for neutral and charged kaons. I really believe that 
continuing to reduce the errors on these widths is a truly 
noble endeavor. 

So maybe we can postpone checking CKM, meanwhile 
measuring better A, which is necessary also to unravel 
the information from K — > ttuD. That requires knowl- 
edge of the fifth power of A, which today has an error of 
5x1.5=7.5%. We can leave the tti/v decays to DA<t>NE3 
and measure semileptonic widths at DA<1>NE2. Remem- 
ber that it took 40 years to get from the discovery of 
to the present relatively good value for 3?(e'/ e). And it was 
done by NA48-KTeV - but - after the experience of NA3 1- 
E731. So it took 20 years! The same was true about the two 
K + — ► -k + vv events at BNL. 

Direct fij^can also be searched for in K decays, mea- 
suring rate and slope asymmetries. The NA48/2 effort 
could be continued at a new 0-factory, possibly reaching 
better sensitivity. Remember A g ~ 10~ 6 and Ay ~ 10 -8 
and not even the authors, GGG as explained in ref. 34, like 
the supersymmetric enhancement via a "chromo-magnetic" 
operator {possible only if. . . several conditions. . . conspire, 
their words) which they invoke. 



CPT 

In 1957-64 we saw the demise of P, C and CP what about 
CPT1 This is a most important reason for studying Ks 
decays. Let me notice right away that we must aim for 
0(1O -5 ) sensitivity or 10 9 semileptonic Ks decays. 

The kaon system does provide the strongest upper bound 
on AM/ (M) for CPT conjugate states. Of course since 
we do not really know what to expect, we do not know 
when we have achieved a significant -null- result. An ar- 
gument made in the past is that one should compare the 
dimensionless ratio AM^/M^ with another dimension- 
less ratio M K /M PUak =0.5/1.2 x 10 19 -4 x 10~ 20 . There 
one might contemplate loss of QM coherence or non flat 
space, thus losing the bases for the Pauli-Liiders theorem. 
We should therefore aim for AM A -~2 x 10~ u eV. Without 



assuming CPT invariance, to l.o. in "e" [24]: 

I K S > = [(1 + e 8 )\ K° > + (1 - e s )\ K° )]/V2 
\K L ) = [(l + e L )\K°) + (l-e L )\K°)]/V2 

The variables e and 6 defined through the identities 

e s = e + S e h = I - 5. 

are illustrated in fig. 4. Using unitarity, A L , etc. and as- 
suming no C,F(J\ in the decay amplitudes leads to limits on 
5 and 



\M(K°) - M(K°)\ AM 



(M) 



M 



(2 ±9) x 10 



-19 



Without any assumption about or T(K°) = T(K°), 
the result is considerably weaker, ~Tewx 10 -18 . From ref. 

24, 

\M{K°) - M{K°)\ = |T S - T L \ - 3<S|. 

We therefore need measuring S to 2/3xl0~ 5 . In general, 
but with AS = AQ, m = {A e L - A%)/A. Therefore we 
need to reach an accuracy in A of ~3 x 10~ 5 or collect 10 9 
events. 

KLOE AT DA$NE2 

There is a long list of interesting things to to, if DA$NE2 
can reach £=50 nb~Vs. There are still unobserved decay 
modes such as A"s^7r 7r°7r . And to push the measure- 
ment of \AS\ to the level necessary for reaching 0.01% 
accuracy in |V^ S | is a ls° worthwhile. In addition there is 
the following. 

1 . Continue the original KLOE program on direct 6^, 
precision measurements of decay rates, hadronic cross 
section, scalar and pseudo scalar mesons, semi-rare 
decays. 

2. A direct study of AS = AQ. For this we can use 
charge exchange, K + =>• K°, K~ =>• K° to tag 
strangeness by strong interactions, thus avoiding am- 
biguities from possible CPT violation. 

3. Use interference to measure to measure magnitude 

and phase of the amplitude ratios r/f. 0??7_| , 3?7oo 

up to, 3(5 

4. Study Ks and Kl, especially the leptonic asymmetry 
to reach enough accuracy on 5ft<5 or M(A"°)-M(A"°). 

5. Slope and rate asymmetries in K^ 3 pion decays, to 
better than 10" 4 . 

6. Push all accessible modes to the limit of ^10~ n . 

It is a long program, especially since overall efficiencies 
are not 1, but they are not 0.01 either. There should im- 
provements in KLOE, after all Kl was at premium in its 
original design, but Ks dominates now. But that belongs 
to another discussion 
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There is one crucial point that must be reaffirmed. 
Higher luminosity must come together with low back- 
ground, less than now. Moreover is the total background 
that matters not the ratio of background to luminosity. An 
increase of luminosity of a factor 100 together with a back- 
ground increase of 100 would make it impossible to do any 
of the physics discussed. Even more a x 100 increase in 
luminosity, without a xlO decrease in background would 
also be useless. This is often not appreciated. 

CONCLUSIONS 

KLOE still hopes to collect J Cdt >1 fb" 1 in 2004, to 
complete the first phase of a successful program. 

Beyond that, the DA$NE2 collider discussed could ulti- 
mately lead to a x 100 increase in C. Lower C still ensures 
a very exciting physics program, to be well underway be- 
fore the end of this decade. A new, improved ^-factory- 
collider could lead to exciting results for a period of 5 to 10 
years. 

The SM fares extremely well at LEP, SLAC, the Tevatron 
and even at BNL with the muon (g — 2) measurements, but 
we do not know have critical tests of the validity of the 
AS = AQ rule, about CKM unitarity, invariance under 
CPT. . . 
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